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engineers. Analysis of NSWC barge freeboard measurements and the inspection
data show: (1) a safe barge freeboard has been maintained for the past seven
years with little change in freeboard observed, (2) the 44 "P" pontoons
supporting the instrument house are in good structural condition with some
pitting and beaching of the metal near the waterline and (3) pitting and
breaching are not critical because the pontoons are foam filled. Wood beams
between the pontoons are instrument house are in good condition.

Based on the results of the underwater inspection and analysis of additional
data we conclude: (a) The facility is in good condition and should continue
to give service at current rates of maintenance funding. (b) Pontoon
replacement is not needed and not recommended. (c) Replacement of the barge
is not recommended. (d) The receiving float could be replaced at a cost of
approximately $20 K to reduce the draft of the pontoons by 2 feet. This would
reduce the impact of low lake levels. (e) The crane rails on the barge and
shore cannot be upgraded to 3,000 pounds capacity without significant
modifications. (f) Monthly barge freeboard measurements should be taken and a
swim-by inspection of the underwater portions made every three years.
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by UNDERWATER INSPECTION AND RECOMMENATIONS FOR
! THE BRIGHTON DAM ACOUSTIC FACILITY

- ! Naval Surface Weapons Center (NSWC)

N by

- :-; William N. Seelig, P.E.

S / James Hansen

. - "/ EXECUTIVE SUMMARY

Ry T ;.

NG The Chesapeake Division, Naval Facilities Engineering Command
o 3& (CHESDIV) Ocean Engineering and Construction Project Office

conducted an underwater inspection of the Brighton Dam Acoustic

' /Pacility batgeﬂon 1 November 1984.._ The 1nspect10n was made by U.S.

Navy and Army diving officers and c1v111an engineers. >Analysis of

NSWC barge freeboard measurements and the inspection data show: (1)

a safe barge freeboard has been maintained for the past seven years  _
with little change in freeboard observed; (2) the 44 *P¥ pontoons Lo
supporting the instrument house are in good structural condition —
with some pitting and breaching of the metal near the waterline:and

(3) pitting and breaching are not critical because the pontoons are

foam filled. Wood beams between the pontoons and instrument house

are in good comdition. 27 :: /. 4eAd. -
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Based on the results of the underwater inspection and analysis
of additional data we conclude:

o Lo
‘LY -(a) The facility is in good condition and should continue to give
o service at current rates of maintenance funding.

(b) Pontoon replacement is not needed and not recommended.

pJ»V (c) Replacement of the barge is not recommended.

)

3:;3 (d) The receiving float could be replaced at a cost of approximately
3 = $20 K to reduce the draft of the pontoons by 2 feet. This would

N reduce the impact of low lake levels.

l.‘" f,.

o g_ (e) The crane rails on the barge and shore cannot be upgraded to

g 3,000 pounds capacity without significant modifications.

A

o N (f) Monthly barge freeboard measurements should be taken and a

g — swim-by inspection of the underwater portions made every three years.
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UNDERWATER INSPECTION AND RECOMMENDATIONS FOR
THE BRIGHTON DAM ACOUSTIC FACILITY

Naval Surface Weapons Center
by
William N. Seelig, P.E.

BACKGROUND AND FACILITY DESCRIPTION

The Naval Surface Weapons Center (NSWC), White Oak. MD has a
floating acoustic facility located at Brighton Dam, MD (Figure 1).
The facility consists of a barge supported by 44 "P" pontoons and a
floating walkway connecting the barge to shore (Figures 1 and 2).
The facility is over thirty years old (Table 1) and only one other
underwater inspection was made in Pebruary 1981 (Reference (1)). A
number of widely varying recommendations have been made as to what

to do with the facility (Table 2).
STUDY PURPOSES

The purposes of this report are to:

(1) Report results of an analysis of barge freeboard measurements
made by NSWC.

(2) Report on the results of the underwater inspection of the
barge.

(3) Make recommendations based on inspections and analyses.
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Table 1
Project History Summary
Hydroacoustic Measurements Facility, Brighton Dam

Naval Surface Weapons Center

1940's Facility built and installed
1952 Barge moved to Brighton Dam
1953 Barge installed and put into operation
1968-69 Foam added to pontoons
9-11 Feb 81 Underwater inspection of hull made
Report "Hull Survey-"Brighton Dam..."
20 Apr 81* by EPOCH with recommendations (Ref 1)
10 Feb 82* Report "Brighton Dam Acoustic Facility
Study" by NSWC with recommendations
(Ref 2)
17 May 82* MEMO "A New Proposal ..." NSWC memo
with more recommendations" (Ref 3)
7 Nov 83 Public Works letter to NCEL asking
for recommendations
21 Dec 83* NCEL letter to NSWC with
recommendations (Ref 4)
23 Apr 84 CHESDIV (Hansen) visits site
27 Apr 84 NSWC ESR-WOL-392 to CHESDIV
22 Jun 84 CHESDIV letter to NSWC
with scope of work and requesting
funds
5 Oct 84 CHESDIV (Seelig) visits site
10 Oct 84 CHESDIV received funding from NSWC
1 Nov 84 CHESDIV performs underwater

inspection of barge

* Contains recommendations
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N

z Brighton Dam Acoustic Facility

. jfi Studies and Recommendations to Date

| b

Rf Date Reference Epoch Engineering made an

‘ [ Feb 81 (1) underwater inspection

K & February 1981 and concluded: |
%: ' a. "approximately 1/3 of ‘
3A* . the flotation pontoons

b ;-: require immediate attention

e T b. "the flotation system

should be, as a minimum,

A updated to current
oot state-of-the-art with
o respect to weathering,
é} ~ corrosion and quietness".
N
L’ 'Q Feb 82 (2) In-house NSWC study recommended:
£y a. Replace instruments
o o ($143,000) or
CVERN b. Replace/repair facility
:13 for long term continued

operation (%$436,700).
or close the facility
($64,800).
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.~ May 82 (3) In-house MEMO with new
recommendations:

a. continue testing

b. monitor barge freeboard

SSERY, c. keep expenditures for
ﬁ% improvement to a minimum.
‘ -1
o & Dec 83 (4) NCEL reviewed Epoch Engineering
oy " report (Reference 1) and stated:
« . a. "Water is absorbed by the foam
o, ;} very slowly, so
wr {4 deterioration of the
7 steel shell can occur
ey 4 without serious danger.
LA b. "The third alternative,
& to fabricate a complete
K ~, new barge, is recommended"“.
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\\: o THE BARGE FREEBOARD

&‘

. l One of the most important questions to ask about a floating

§ v vessel is "Is it sinking?". NSWC wisely has been measuring the barge

;ﬁ F: freeboard of the Brighton Dam facility from 1978 to the present.

. ‘E These measurements show that the barge is not sinking and that the

is - average freeboard has not varied more than 1/2 inch from the mean

ﬁz EE value of 28.7 inches for the past seven years (Figure 3).

,ﬁ . In fact, the freeboard increased during the latter portion of

» = 1984 (Figure 3). The increase in freeboard is a direct result

;i % of removing heavy electronic gear from the barge and

?; . installing lightweight equipment in early 1984 (W. Phelps., personal

&%E? communication, 5 November 1984).

’3 } These measurements also show that the barge is slightly listing
. with greater freeboard to the west and north corners (see Figure 3,

upper right). The freeboard of the west corner of the barge is

s

2.7 inches above the average barge freeboard and the east corner is

3.3 inches below average. Listing of the barge is due to the

1
o

o combined effects of: (1) the weight distribution and (2) pontoons on
5 ;: the east corner of the barge were not completely filled with foam
%’ - (W. Phelps, personal communication, 5 November 1984).
- e This slight listing is not important.
 3 o Calculations show that the barge has on the order of 80,000
::)ﬁ. pounds of reserve buoyancy and the water temperature will only have
- ,‘v
Y
e a very minor influence on freeboard (Appendix A).
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. ! UNDERWATER INSPECTION PROCEDURE

O

5
L4
A

The underwater inspection included three levels of effort:

LEVEL I: Examine undisturbed sections of the pontoons, collect

_ r samples of corrosion products and a grab sample of the

j foam. Photograph undisturbed sections. Examine the condition
L = of wood.

:. “' LEVEL II: Clean 8"x 8" areas of the pontoons on all exposed pontoon
.-E i faces underwater. Cleaning was done on the center of the

;‘ r bottom of each pontoon and just below the water line in the

j - center on each accessible pontoon side. Visual observations
}- ~ were made and photos taken.

"

i LEVEL III: Make metal thickness measurements.

L 3

t A list of personnel participating in the inspection is given in
&

S el el b e
a7 x

Table 2.

e
%

Figure 4 indicates the code used to identify individual pontoons.
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§ - Table 3. Key Personnel
)
v Divers
. - CDR H. S. Stevenson, CEC, USN CHESNAVFACENGCOM(FPO-1)
5' .AP
::& Mr. Herb Herrmann NAVFACENGCOM(FAC-07)
’0.:" )
'v;'. m LCDR A. E. Bertsche, CEC, USN CHESNAVFACENGCOM(FPO-1)
. LCDR J. M. Cherry. CEC, USN NAVELZXSYSCOM(PDE-124)
7
S LCDR G. S. Guthrie, Jr., CEC, USN NAVSEASYSCOM(PMS-395)
: ™, LCDR R. B. Steimer, CEC, USN NAVFACENGCOM(FAC-07)
ry vt
‘: 2 LT M. B. Samuels, CEC, USN CHESNAVFACENGCOM(FPO-1)
2 ., (Diving Officer)
‘*
P~ ™
r . 1LT D. A. Sykes, CEC, USA 86th Engineering Detachment
; .: (Diving)
. . Mr. Allan Hubler, Ocean Engineer CHESNAVFACENGCOM(FPO-1)
-
:: - Record Keeping
- hit
e -
Mr. Bill Seelig, Civil Engineer CHESNAVFACENGCOM(FPO-1)
" o Observers
N L
-r:. % Mr. Glenn Reid, Facility Manager NSWC (Code U42E)
& Dr. Shun Ling. Director, Engineering
j',: '-:'. Analyses Division CHESNAVFACENGCOM(FPO-1)
o .
- Assistance
N
_ Mr. G. B. Phelps. NSWC (Code U42E)
b Engineering Technican
P “
= 7 Mr. Tom Kelly, NSWC (Code U42E)
G Engineering Technican
P !
]
N

YN

.-



b
:—L F
o i
I :J :7'-
.“_3 o RESULTS
59
: ' Cleaning and visual inspections show that:
- 1. Conditions are similar to those reported as a result of the
February 1981 inspection (Reference (l1)). In fact, areas
' cleaned in 1981 could easily be seen indicating little change.
N NS
IR . . < s .
[~ 2. Most regions are in good shape and the original paint can be
SN seen in some areas. The bottoms of the pontoons are in
-" .
! especially good shape. All areas can be classified as
1A
J o "structurally sound” meaning that they can support load and
X . . .
w e retain structural integrity.
v: r 3. Corrosion occurs from the waterline to one-foot below the
R waterline on the faces of the pontoons (see Figure 5). A
1 e
o number of holes are present in pontoons A-5, C-5 and K-3. The
o o
‘ n combined action of small waves and/or ice motion is probably
.o
j’. ) responsible for the corrosion and damage near the waterline.
LR
-_'.4 J .
= 4. Pitting type corrosion controls elsewhere (Figure 6). The
J [_ amount of pitting varies from one pontoon to the next and from
:’): S
- one spot on a pontoon to another. These "hot spots" of
o
‘V’; ::3 corrosion may be in part due to imperfections in the metal and
break down in the coating system.
P
:-:::/) -
N . .
"th .:', Selected photographs are given in Appendix B.
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)
i: E% Analysis of the underwater inspection data and subsequent
R h analyses reveal that:
! 1. Most of the original metal remains and that selective
.3 ?5 pitting and corrosion in isolated spots controls.
A v 2. A grab sample of the foam from pontoon A-5 shows the foam to be
! g in yood condition with only the outer few millimeters damaged.
" e As Reference (4) states "Water is absorbed by the foam very
;' ﬁ slowly...". Analysis of the barge freeboard shows that the
NS barge has 80,000 pounds of reserve buoyancy (Appendix A).

o
-,
* o~

~ ”n.x:l e
L DACR

3. The receiving float could be redesigned with a number of small

n-l“‘

floats (Appendix C). The proposed receiving float would have

a draft at least 2 feet less than the present float, therefore,

L

- low lake levels would have less of an impact on facility

- - operations. However, the two foot decrease in draft would

-~ cost approximately $20 K.

k.

-?. fj q. Analysis of the monorail crane steel beams on shore and

al ._;

.

: on the barge (Appendix D) shows that the capacity rating of the
3 cranes cannot be increased above 2,000 pounds without

§ significant structural modification. The rail crane on shore
' NS

b g is especially weak (has a low section modulus) in light of the
by

5 ::: design manual (NAVFAC DM 38.1, "Weight Handling Equipment®,

A ) .

- June 1982).

S

q

AR

-

L, -

o .t

3

L

2

1

4

y

-

Y. A o L R N A o T O e vl TR LI S e T T T e e e LT
» _.:'.*v_._;,_ _,._:‘.*n,(.‘ T o T i N A AT N e
- ' - f 'n A (L a » L - 3 L




¢ “_l'._l‘

' o
LA o S

~rr

4
-

mss

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The underwater portions of the 44 foam-filled "P" pontoons
supporting this facility are in good condition. This surprisingly
good condition occurs because the facility has been well maintained
and is in sheltered fresh water.

Pitting controls corrosion and there is some penetration on
exposed faces of the barge just below the water level. Overall the
underwater steel has good structural strength and pits/penetrations
are largely irrelevant because pontoons are foam filled. Seven
years of barge freeboard measurements by NSWC show the barge has
significant reserve buoyancy. A grab sample of the foam from
pontoon A-5 showed that then foam is in good condition.

The facility is well maintained, is in good condition and no
major increase in maintenance funding should be needed in the near
future.

Replacement of the pontoons or the barge is not necessary. based
on the condition of the facility.

NSWC can replace the pontoon receiving float for approximately
$20 K to reduce the impact of low lake levels on the transfer of
equipment and personnel (Appendix C).

The rated capacity of the monorail cranes on the barge and
shore cannot be increased without major structural modification
(Appendix D). For example, analysis of the support beams using the
present code shows that the beams should not be rated for 3000
pounds. The shore rail is especially weak when compared to the
latest code.

A8 an absolute minimum NSWC should make: (1) monthly barge

freeboard measurements and (2) a swim-by underwater inspection

every three years.
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Bl E |DISCIPLINE ESR _NSWS _ Contract & Red

Calcs made by: _v. Seeliy  date: /6/8% | Gajculations for: _Busyancy ™
Calcs ck'd by: e date: 4/s/e< 7
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3 BT _ |

3t /., -
i 57 high
% t '
s e 5, /oft
7 wide
,.:T {;j-_
- > What Is buoyamcy Pev Inch og-preow ?
a 90(‘\.- ASSM Wﬂw'l-lék“' as a p“rjf afpmx/m&{-/on‘
< - Busyancy /e freckoad = VOlume o displacd wilew  UNT Wt wilew
‘ . - x / 71)‘ ’u « 6.9.4 /bs .
» . 4% 5% /27# /*P‘f‘
e b -
o = 8000 lbs/inely Preckoal
K E\ Mﬂ\“k (S Yeseyve b(A.o\LaMCY o bw_, 2

i YD Drasorig 5282 (4 Jue 1952) Mk Frechosd = /8" ;
2 Avenye Frecoosd (1978 fvu 118F) = 28.7"
3 Resewe Fraeboad = Q8.7"-/8" = /0.7"
Resene buo\,am'a. = B.7"x 8000 'LS/M = 85,500 Ibs
) ‘y Assume 3 pon-*wicz-—;vc ;B;:% Hooded (g;_‘ !:sask ad;pf:wi;njp mxswﬂ‘
v . Buoya»\q "7 X 59 000 - 80, 000 ‘BS
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- < | Calcs made by: _W. Seeliy date: ///6 /&Y% Calculations for: _Buoyamey 4w LA ‘

;o [Cales ci'd by: - oo date: 4o S ;
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g Wakio Torp  _Dowsity Uit WH |
= CF) St /613 ™% i

- 32 1937 £2.417

& £0 /. 9388 62,366

- 80 1,933 €25
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P Wi Domsy Chug (8% 1o 320p) = L2U=(2], ),
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| CHESAPEAKE DIVISION | PROKCT: ﬁi?&f&ﬁ”ﬁ};ﬁc FACILITY
Naval Facilities Engineering Command NDW | Station:

DISCIPLINE ESR _____ Contract:

Calcs made by: _W. SEELIG date:3/25/85 Calculations for: Receiving Pontoon
Calcs ck'd by: \I A cvrem date: {sl8s Replacement

Background

Men and equipment are presently transfered from shore to
the Brighton Dam Acoustic Facility via a floating bridge. The
first segment of this bridge is a receiving float (see Sketch 1,
next page). As long as the lake level is above approximately
354.8', then the receiving platform floats and works fine.

Problem (Sketches 1 § 2)

When the lake level is less than 357.8', then the pontoons
rest on the lake bed and the receiving float slopes (see Sketch 2).
The lake level is lowered for periodic maintance of the dam
conducted every four or five years (phonecall to Michael Greer,
WSSC, 3/25/85 phone 774-9124) or when emergency repairs need to be
made. Repairs are most often made during the winter months of
January and February. For example, 21-23 Jan 85 the lake level
was drawn down to 348.4' for dam repairs. The lake level is most
often low during the winter. Ice on the sloping receiving platform
produces hazardous working conditions.

Solution (Sketch 3)

Redesign of the receiving float could save between 2.0'and 2.7'
of pontoon draft (depending on loading) and thereby reduce the range
of conditions when the pontoon hits the lake bed. The attached
analysis outlines a proposed design and compares performance with the
present float. A new receiving float is estimated to cost $20 K.
Replacing the present float would result in minimum down time at
the facility.

Alternatives (NOT RECOMMENDED)

Dredging - Would produce pollution, result in down time and
could reduce the strength of the pier piles.

Extend Pier - Expensive, would result in significant down time
and would require dismantling of the rail crane on the
pier.

mc./. lf_?_

GPO 888-083
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WX
N . Presewt System  /67/x )’
\4 4 ponbon S577'=5°
Tk Volume dnsP/mk = $x5%7% 7L ,z = /&1 F+° \
" Bwym Vol dise » €24 = 728 |bs ukeh ohdp
| it Lo Draft (i /p4)
( (e . "
_ Obsewed A€ (Q.Q')
J . Equiet Men
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& 300 (bs
L 666 |y (C 4mev\)
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5
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E. E: Show+ Ice
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w0 . oc Beual)

3 Welg Wt e Float

8 Derd Cord ( "ignt”) Droft Gije4)
\ Wood  1.5"%2's¢' + 12 'x 2" 4"
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L. DOCK BUILDING COMPONENT
° n Constructed of high density polyethy- Poly-Floats are scientificaily aesigned to provide the maximum

¥ .Ylene casings filled _with expanded in safety and environmental protection.

! polystyrene —lightweight yet heavy .

o duty—won't warp or crack. Poly- * No damaging sharp edges

3

PR T )

o

K &/‘u """‘l " .l ‘

- Float versatility, durability and effi-
+-ciency of installation mean top
value for every dollar invested.

® Will not conduct electricity

aly
o

e No metal parts to rust
and contaminate

* Won't break or poliute
waterways like
foam blocks

e Doesn't sink, even when
severely damaged.

.-I .

‘= Mounting pads are furnished

to facilitate end attachment

«» of each Poly-Float to your

i_; dock. No extra straps or
. cables are required to se-
cure floats permanent-

. ly to structure.

An inside look at rugged
i Poly-Float construction with
i totalfilifoamed-in-place closed-
cell polystyrene. The rugged
polyethylene casing is imper-
vious to gasoline and oils,
supplying permanent protec-
tion for the inner foam.

Recesses are incorporated
along sides of each float of-
fering additional or optional
mounting areas shouid your
specific design require cus-
tom fitting. Ample wrench
clearance for convenient
assembly.

y . . ] -
=}~ Specifications AT T R T RN o
‘::,.'\ e o0 20" F . :7[ ‘ J‘#‘éw )
AT - ¢ ! ,
S 18— 17% ' P T IT :
S T 3 16— 14%" . 1 Pt
- Z e v b by
6§ 14— 1% Rets 4t =] o :lL‘. “L,{
=l ge— . n .
o g— 2 | -
:(",'- 2z 8— 62" ; e A / H \‘ ; ,l_ nne A vRTNS
.'.:. z 6— 33" 'r-r;‘- - = e } f.-" 0
::\' Y .]_: ;_ I\ i
» ":.. &J 0— oy v —~_J .\_ I i~ :‘_:_)' f e
. o 100 200 300 400 500 600 700
A LOAD IN POUNDS
% 1 Chart above shows the depth to which a Poly-Float will be sub- Poly-Filoats have been tested and certified by the Marine
<\ <- merged at specific loads. Calculate the "dead weight” plus the Testing Institute, Inc. Dimensions shown here will assist you
o anticipated “live weight” of your system, then determine the in designing your system. Poly-Floats assemble readily into
L.~ . freeboard required and find the Joad per float allowed at that depth 2' x 4' or 2' x 2' supporting structures. Your local distributor
a® . to ascertain the number of floats needed. Mounting flanges are will be glad to help you determine the number of floats re-
) [ located at 13%’" submersion level. This equates to approximately quired and the best layout for even support.
o 450 Ibs. of load bearing capacity per float when submerged at
e, . flange level.
i [P ZARN, INC. Oons 7
P.0. BOX 1350 08e 7 of 9
S REIDSVILLE, N.C. 27320
[ PHONE 919-349-3324
3 ¥, ® Copynight 1980 ZARN. INC
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. Receiving Float Draft

Condition Present Proposed Savings in
o Pontoon Draft
o Dead Load 26" 2.5" 23.5" (2.0'")
. Dead Load
- +Men § Equip. 30" 5.0% 25" (2.1")

Dead Load
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Appendix D. Analysis of the Monorail Cranes

on the Barge and Onshore
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